Attorney's Docket No.: 06275-160002 / D 1863-1P US 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant 
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Title 



Ann-Kristin Karlsson et al. Art Unit : 1623 

09/993,669 Examiner : Leigh C. Maier 

November 27, 2001 Conf. No. : 1605 

STERILE POWDERS, FORMULATIONS AND METHODS OF PRODUCING 
THE SAME 



MAIL STOP AMENDMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



DECLARATION UNDER 37 C.F.R. § 1.131 



We, Ann-Kristin (Karlsson) Ekelund, Cheryl Larrivee-Elkins, and Ove Molin, hereby declare as 
follows: 

1 . We are the inventors of all of the claims pending in the above-referenced patent 
application, i.e., claims 65, 66, 68-144, and 146-157. 

2. Prior to October 9, 1997, we performed work in Sweden to conceive and reduce 
to practice the invention recited in claims 65, 66, 68-144, and 147-157 of the above-captioned 
application, as evidenced by copies of a Laboratory Report and an Analytical Report attached as 
Exhibits A and B, respectively. The dates on both Reports have been obscured, but all pre-date 
October 9, 1997. These Reports are briefly described below. 

3. The Laboratory Report (Exhibit A) was prepared by Malin Skold, a technician 
who worked under our supervision. The Laboratory Report describes experimental results 
showing that dry heat treatment of micronized budesonide powder (previously inoculated with a 
spore suspension of B. subtilis) causes a reduction of the number of spores of B. subtilis. 
Samples were heated to 90°C, 100°C, 1 10°C, or 120°C for various time periods, as shown in 
Tables 1-4 of that document. 
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4. The analysis described in the Analytical Report (Exhibit B) was requested by 
Jessica Dahlstrom and carried out by Christina Hoff, both working under our supervision. The 
title of this report translates as "Dry sterilization of micronized budesonide." Micronized 
budesonide particles were dry heat sterilized at 100°C, 1 10°C, or 120°C for various time periods 
from 1 hour to 10 hours. A number of analyses were then carried out on the resulting products. 
The results of some of those analyses, including the budesonide content of each of nine heat- 
treated samples, are shown in the table on the last page of Exhibit B. 

5. I hereby declare that all statements made herein of my knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patents issued thereon. 



Date 



Ann-Kristin Ekelund 
(maiden name Ann-Kristin Karlsson) 




Date 




Date 



Ove Molin 



21719934.doc 



IN THE UNITED STATES PATENT AND TRADEMARK O EE ICE 



Ann-Knsiin Karisson a c,l An L mi : 1623 

09/903.O6O Examiner : Leigh C. Maier 

November 27. 2001 Con f. No, : 1605 

STERILE POWDERS. FORMULATIONS AND METHODS OF PRODI TING 
THE SAME 

MAIL STOP AMENDMENT 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 223 1 3- S 450 

PjKj^\RA;noNa^ 

We, Ann-Kristin (Karlsson) Ekeitmd, Cheryl Larrivee-Elkins. and Ove Molin, hereby declare a 
follows: 

1 . We are the inventors of all of the claims pending in the above-referenced patent 
application, i.e., claims <>5. 66. 68-144, and l4o-l 51. 

2. Prior to October 9, 1 997. we performed work in Sweden to conceive and reduce 
to practice the invention recited in claims 65, 66. 68-144. and 147-157 of the above-capuoned 
application, as evidenced by copies of a Laboratory Report and an Analytical Report attached a 
{Exhibits A and B, respectively. The dates on both Reports have been obscured, but all pre-date 
October 9. 1997, These Reports are briefly described below. 

3. The Laboratory Report (Exhibit A) was prepared by Ma) in Skdlu, a technician 
who worked under our supervision. The Laboratory Report describes experimental result 
showing that dry heat treatment of micronized budesonule powder (previously inoculated with l 
spore suspension of 5. subrilis) causes a reduction of the number of spores of B. suhnhs. 
Samples were healed to <•>{)• (". 100 : C. 1 ETC. or I20A3 for various time periods, as shown in 
Tables 1-4 of that document. 
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Summary; There is a reduction of the number of spores of B subtilis in 

Budesonide after dry heat treatment at 90°C, 100°C 110 C C 
and 120°C respectively. The decimal reduction time found is 
40.4 minutes at 90°C, 41.5 minutes at 100°C, 8.3 minutes at 
110°C and 4.1 minutes at 120°C respectively. 



Tested product: Budesonide Micronized 
Test organisms: Bacillus subtilis ATCC 6633 
Culture medium: Tryptone Soya Agar 



Dilution media: 0.1 % Peptone Aqueous solution 

pH 7.2 Phosphate buffer (34 g monobasic potassium 
phosphate Ln 500 ml water purified. Add Sodium hydroxide 
to make pH 7.2 ± 0.1. Add water purified to make 1000 ml. 
Dilute 1:800 to in use concentration). 



Procedure: One 45 g portion for the test at 90°C and 110°C were 

prepared. 

5 g of Budesonide Micronized was inoculated with approxi- 
mately 2 ml of a spore suspension of B subtilis. The substance 
and the spore suspension were mixed and dried for approx- 
imately 3 hrs at 55°C. 40 more g of Budesonide Micronized 
was added and thoroughly mixed with the inoculated sub- 
stance. 

For the test at 100°C and 120 3 C one portion of inoculated 
Budesonide were prepared. The inoculation and drying was 
done in the same way as before, but the inoculated^ 
5 g samples were mixed with only 20 g of Budesonide. 
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One portion of Budesonide for each temperature was 
sampled and heated at 80°C for 10 minutes in order to kill 
the vegetative cells. A sample was transferred to dilution 
medium ph 7.2. Appropriate dilutions were made in 0.1 % 
Peptone Aqueous solution and the number of spores/ g were 
determined by pour plate technique. 

5 g samples of Budesonide Micronized were transferred to 
100 ml glass bottles that were heated at 90°C and 110°C 
respectively. One bottle was withdrawn after 30, 60, 120 and 
180 minutes at 90°C Bottles heated at 110°C were withdrawn 
after 5, 15 and 20 minutes respectively. The temperature was 
measured by a thermocouple in another 100 ml glass bottle 
with 5 g of potato starch. (Potato starch was chosen because 
the particles were similar to Budesonide Micronized and we 
didn't want to contaminate the thermocouples with a ste- 
roid). 

One sample of Budesonide Micronized was transferred to 
glass Petri dishes (0 10 cm) that were heated at 100°C and 
120°C respectively. One Petri dish was withdrawn after 15, 
45 and 75 minutes at 100°C. Petri dishes heated at 120 C C were 
withdrawn after 4, 6 and 8 minutes respectively. The tempe- 
rature was measured by thermocouple in another Petri dish 
Q with 2 g of Potato Starch. 

To be able to find surviving microorganisms after the heating 
up to sterilization temperature 120*0 we have changed from 
Q glass bottles to glass Petri dishes and reduced the amount of 

substance in each heated sample from 5 g to 2 g. This was 
done for the 120°C test as well as the 100°C test. 

A 1 g sample was transferred to 10 ml of dilution medium 
pH 7.2 and the enumeration of the number of CFU/ g 
(spores/g) was made in the same way as for the determina- 
tion of the inoculum. 

The number of spores before and after heat treatment were 
determined. 
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The log reduction of spores and the decimal reduction time 
(needed time at a specified temperature to reduce the num- 
ber of.microorgamsms with one log) was calculated. 



Results: See Table 1 (90°C), table 2 (lOCTC), table 3 (110°C and 

table4(120°C) 

G Table 1: 90°C 





80°C 
10 mi n 


90°C 
30 nun 


90°C 
60 min 


90°C 
120 min 


90°C 
180 min 


CFU/g 
log CFU/g 


2x10' 


3.65 x 10' 
6.56 


2.35 x 10* 
6.37 


9.6 x 10* 
4.98 


8.25 x ltf 
2.92 



log y-Lntercept = 7.62 CFU/ g 
correlation coefficient = - 0.981 
D w = 40.4 min 



Table 2: 100°C 





80°C 
10 min 


100°C 
15 min 


100°C 
45 min 


100°C 
75 min 


CFU/g 
log CFU/ g 


6.5 xlO 6 
6.81 


4.8 x 10 J 
3.68 


7.1 x 10 : 
2.85 


1.7xl0 ! 
2.23 



log y-intercept = 4.00 CFU/g 
correlation coefficient - - 0.0996 
Q D l0B = 41.5 min 



Table3:110°C 





80°C 
10 min 


110°C 
5 min 


110°C 
15 min 


110°C 
20 min 


CFU/g 
IokCFU/k 


2x 10' 


2.08 x 10' 
4.32 


9.25 x 10 J 
2.97 


3.55 x 10 ; 
2.55 



log y-intercept = 4.89 CFU/g 
correlation coefficient = - 0.995 
D uo = 8.3 min 
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Table 4: 120°C 





80°C 


120°C 


120°C 


120°C 


1 


10 min 


4 min 


6 min 


8 min 


ICFU/g 
log CFU/g 


1.5x10* 

6.19 


1.9xl0 ! 
2.28 


5.5 x 10 l 
174 


2x 10 l 
1.30 



log y-intercept 3.24 CFU/g 
correlation coefficient = - 0.998 
D, w = 4.1 min 

Remark: The low number of surviving spores after 6 and 8 minutes at 

120°C give a somewhat uncertain D-value determination. 



Discussion: The value for the log ^intercept differs very much between 

the tests. The log y-intercept for 90°C is somewhat higher 
than the number of spores after 10 minutes at 80°C This 
could be explained by a heat activation of the spores. The 
value for the v-intercept at. the other temperatures is much 
lower. This is'expected because the heating up to sterilization 
temperature will give a reduction of the number of spores. 

The results in tables 1 to 4 show that there is not a linear 
correlation between the D-value and the change in steriliza- 
tion temperature. The Devalues for 90°C and 100°C are 
approximately the same. Temperature increase to 110 C and 
120°C gives an evident reduction of the D-value. 

The results in table 3 shows that heating at 110°C for 
30 minutes will give more than a 3 log reduction of the 
number of spores and a heating for 60 minutes will give 
more than a 7 log reduction. Other combinations of time and 
temperature will give the same reduction. 
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TORRSTERILI S ERA D M1KRON1SERAD BUDESONID SUBSTANS 



Background 

Vamiebehandling av mikroniscrad budesonid vid olika temperaiurer ( J00C, 1 IOC och 120C) och olika tider (.1,2, 
4, 6 och 10 timmar). Anviind budesonid: art.nr: 22-133-12, sanda.nr: 15305-01 och batchnr: 606-01 
Utforande av ovriga tnktningar (inns i fannaci intyg 078 1- 

Requested Investigation 

According to specification 22-603-54-/3 

Appearance 

Loss on drying 

Organic solvents 

Related substances 

Hpimer A 

Budesonide content 
XRD 

2 1 -acetate of budesonide 
Colour of solution 

Result(s) 

Rl'SULTAT, .w enclosed tabic 

Samples 

Characteristics conunpn lo all samples 

Article No : 22-133-12 

Substance : Budesonide micronized 



1 reft 



Batch number : 606-01 



Temperature : room temp 
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2 lOOCMIi 

Batch number : 606-01 
Temperature : 100 C 
Time : 4 hours 

3 I.O0C / 6 h 

Batch number : 606-01 
Temperature : 100 C 
Time : 6 hours 

4 iooe/ioh 

Batch number: 606-01 

Temperature : 1 00 C I. 
Time : 10 hours 

5 110C/2h 

Batch number : 606-01 
Temperature : HOC 
Time : 2 hours 

6 110C/4H 

Batch number: 606-01 
Temperature : 1 10 C 
Time : 4 hours 

7 110c/ 10 h 

Batch number : 606-01 
Temperature : 110 C 
Time: 10 hours 

s i2oc/ih ; 

Batch number: 606-01 
Temperature : 120 C 
Time : 1 hours 

l ) 1 201V 2 h 

Batch number : 606-01 
Temperature : 1 20 C 
Time : 2 hours 

10 I 20C/ 4 h 

Ratch number : 606-01 
Temperature : 1 20 C 
Time : 4 hours 



Checkpoints 

The resu lis are presented in tables with the following checkpoini.s: 



I RESULTAT 

Check points 

Content : Btidesonide (per cent) 

Content : Epimer A (per cent) 

Content : 21-acetat of budesonidc (per cent) 

Chromatographic impurity : 16-a-hydroxy- 
prcdnisolone (area percent) 

Chromatographic impurity : D5022 (area per cent) 

Chromatographic impurity : D5361 (area percent) 

Chromatographic impurity : D5023 (area percent) 

Chromatographic impurity : Largest unknown (area 
per cent) 

Chromatographic impurities : Sum of unknown (area 
per cent) 

Chromatographic impurities : Sum of known (area 
per cent) 

Organic volatile impurity : Methanol (percent) 

Organic volatile impurity : Methylene chloride (per 
cent) 

Colour of solution ; 450 tun (Au), 400 nm (Au) 

Loss on drying : 105°C (percent) 
XRD : Crystal modification 
Appearance 
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Check po i n t c ha r act erist ic 
Compound : Budesonidc (percent) 

Compound : Epimer A (percent) 

Compound : 21-acetat of btidesonide (percent) 

Compound : 16-a-hydroxy-prednisolone (area percent) 

Compound : D5022 (area percent) 

Compound : D5361 (area per cent) 

Compound : D5023 (area percent) V 

Compound : Largest unknown (area per cent) 

Compound : Sum of unknown (area per cent) 

Compound : Sum of known (area percent) 

Compound : Methanol (per cent) 
Compound : Methylene chloride (per cent) 

Detection : 450 nm (An) 
Detection : 400 nm (Au) 

Temperature : \05°C (per cent) 

Crystal modification : Crystal modification 



